(96.5 %). Growth was observed at 10.5-30.2 6C (optimum 23.5 6C), at pH 6.0-9.5 (optimum 8.0) and with 0-5 % (optimum 1.5 %) NaCl. The predominant cellular fatty acids were C 14 : 0 , C 16 : 0 , C 18 : 1 v7c and summed feature 3 (iso-C 15 : 0 2-OH and/or C 16 : 1 v7c). The DNA G+C content was 56.0 mol%. The respiratory quinone is Q-8. Phosphatidylethanolamine, phosphatidylglycerol, diphosphatidylglycerol, four unidentified lipids, one unidentified phospholipid and three unidentified aminolipids were detected as major polar lipids. On the basis of this polyphasic taxonomic data, strain MEBiC06500 T should be classified as a representative of a novel species in the genus Paramoritella, and the proposed name is Paramoritella sediminis sp. nov. The type strain is MEBiC06500 T (5KCCM 42977 T 5JCM 18292 T
(96.5 %). Growth was observed at 10.5-30.2 6C (optimum 23.5 6C), at pH 6.0-9.5 (optimum 8.0) and with 0-5 % (optimum 1.5 %) NaCl. The predominant cellular fatty acids were C 14 : 0 , C 16 : 0 , C 18 : 1 v7c and summed feature 3 (iso-C 15 : 0 2-OH and/or C 16 : 1 v7c). The DNA G+C content was 56.0 mol%. The respiratory quinone is Q-8. Phosphatidylethanolamine, phosphatidylglycerol, diphosphatidylglycerol, four unidentified lipids, one unidentified phospholipid and three unidentified aminolipids were detected as major polar lipids. On the basis of this polyphasic taxonomic data, strain MEBiC06500
T should be classified as a representative of a novel species in the genus Paramoritella, and the proposed name is Paramoritella sediminis sp. nov. The type strain is MEBiC06500 T (5KCCM 42977 The genus Paramoritella Hosoya et al. (2009) comprises a group of Gram-negative, motile, rod-shaped, oxidase-and catalase-positive, non-fermentative and facultatively anaerobic marine bacteria with genomic DNA G+C contents of 56-57 mol% (Hosoya et al., 2009) . This genus, together with the genus Moritella, comprises the family Moritellaceae (Ivanova et al., 2004b) , belongs to the order Alteromonadales (Bowman & McMeekin, 2005) within the class Gammaproteobacteria. In this study, we report the taxonomic properties of a novel member of the genus Paramoritella isolated from tidal flat sediment.
Strain MEBiC06500
T was isolated from tidal flat sediment at Daebu Island in the Yellow Sea, Korea (37 u 169 N 126 u 269 E). A 1 g sample of tidal flat sediment was homogenized, diluted with sterile seawater and spread onto marine 2216 agar medium (MA; Difco). Inoculated plates were incubated at 25 u C for 3 days and individual colonies were isolated from MA on the basis of morphological differences. After primary isolation and purification, strain MEBiC06500
T was cultivated at 25 u C on the same medium for biochemical and physiological characterization and stored at 280 u C in marine broth 2216 (MB; Difco) supplemented with 20 % (v/v) glycerol. For phenotypic comparisons, Paramoritella alkaliphila A3F-7 T (Hosoya et al., 2009 ) was cultivated on MA at 25 u C.
Unless otherwise stated, the physiological and morphological characterization was conducted according to the methods described by Kwon et al. (2005) and Yang et al. (2006) . Transmission electron micrographs were taken using a LIBRA120 (Carl-Zeiss) electron microscope after dehydration of bacterial cells had been conducted using a graded series of ethanol dilutions and obtain a short-rodshaped cell image with a polar flagellum (Fig. S1 available in IJSEM Online).The growth temperature was tested in MB at 12 different temperatures from 5 to 50 u C in a temperature-gradient incubator (TVS126MA; Adventec) for up to 3 days. The tolerance range for NaCl was tested in MB prepared with distilled water and supplemented with NaCl (Sigma; from 0 to 10 %, w/v). The tolerance range for pH was determined (from pH 4 to 10) in MB with the pH adjusted using 10 mM MES (pH 4-6), HEPES (pH 6-8) or 3-((1,1-dimethyl-2-hydroxyethyl)amino)-2-hydroxypropanesulfonic acid (AMPSO) (pH 8-10) as biological buffers.
The degradation of starch was tested according to the protocol of Smibert & Krieg (1994) . The bacterial suspension used to inoculate API 20E, 20NE, API ZYM and API 50CH kits (bioMérieux) and a Microlog GN2 system (Biolog) was prepared in a 2 % sea salt (Sigma) solution. The biochemical characterization was performed at 25 u C for 2 days. To confirm anaerobic growth, cells were inoculated into marine broth 2216 in the serum vial capped with an aluminium seal and cultivated at 25 uC for 2 days. Detailed results of the biochemical, morphological and physiological tests are given in the species description and Table 1 .
The cellular fatty acid profile was determined commercially by using the MIDI/Hewlett Packard Microbial Identification System (MIS: Sasser, 1990) according to the manufacturer's instructions on cells grown on MA for 2 days at 25 u C. The dominant fatty acids were determined to be C 14 : 0 (6.7 %), C 16 : 0 (24.9 %), C 18 : 1 v7c (9.6 %) and summed feature 3 (iso-C 15 : 0 2-OH and/or C 16 : 1 v7c; 46.6 %). The fatty acid composition was similar to that of P. alkaliphila A3F-7 T , though the proportion of some components was markedly different (Table 2 ). This result implied that the novel isolate belonging to the genus Paramoritella but could be distinguished from the existing type strain. Polar lipids were extracted using a chloroform-methanol system and separated by two-dimensional TLC using silica gel 60 F254 aluminium-backed thin-layer plates (Merck) (Minnikin et al., 1984) . The detailed procedure has been described in Yang et al. (2012) . The predominant polar lipids were phosphatidylethanolamine (PE), phosphatidylglycerol (PG), diphosphatidylglycerol (DPG), four unidentified lipids, one unidentified phospholipid and three unidentified aminolipids. The respiratory quinone was determined to be Q-8 by HPLC analysis according to the protocol of Collins (1985) . The DNA G+C content was 56.0 mol%, as determined by HPLC using a symmetry reversed-phase C18 column (Stackebrandt & Liesack, 1993) and is within the reported range for the genus Paramoritella (Hosoya et al., 2009 ).
Extraction of genomic DNA was conducted by using MoBio DNA extraction kit (gene All) and the amplified 16S rRNA gene was sequenced using a model 3100 automatic DNA sequencer (ABI) according to the manufacturer's instructions. A phylogenetic analysis using the 16S rRNA gene sequence was conducted according to the procedure described in Kwon et al. (2005) . Strain Table 1 . Differential phenotypic characteristics of strain MEBiC06500
T and the type strain of Paramoritella alkaliphila
Strains: 1, MEBiC06500 T (data were obtained in the present study); 2, P. alkaliphila A3F-7 T (data from this study and from Hosoya et al., 2009) DData from this study.
MEBiC06500
T showed 96.5 % 16S rRNA gene sequence similarity with the type strain of P. alkaliphila. Therefore, a partial 16S rRNA gene sequence (base pairs 1447-1551) of strain MEBiC06500
T was compared with members of the family Moritellaceae. The neighbour-joining (Saitou & Nei 1987 ) tree (Fig. 1) revealed that strain MEBiC06500 T formed a coherent clade with the type strain of P. alkaliphila and the relationship was robustly supported by a bootstrap value of 100 %. The clade was also recovered in trees obtained with both the maximum-likelihood (Felsenstein, 1981) and the maximum-parsimony (Fitch, 1971) algorithms. Strain MEBiC06500 T showed less than 92.5 % 16S rRNA gene sequence similarity with other representatives of the family Moritellaceae.
The result of the phylogenetic analysis based on 16S rRNA gene sequences suggests that strain MEBiC06500
T is affiliated with the genus Paramoritella (Fig. 1) and shared common features with the genus Paramoritella (Table 1) . But the isolate could be distinguished from P. alkaliphila A3F-7
T by hydrolysis of gelatin, utilization of a-ketoglutaric acid, L-asparagine, L-serine, L-threonine, uridine, thymidine, methyl pyruvate, monomethyl succinate, Dgalacturonic acid, a-ketovaleric acid and activities of valine arylamidase and naphthol-AS-BI phosphohydrolase (Table  1) . On the basis of this polyphasic taxonomic evidence, we propose that strain MEBiC06500 T should be classified as a representative of a novel species in the genus Paramoritella with the name Paramoritella sediminis sp. nov.
Emended description of the genus Paramoritella Hosoya et al. 2009
The description is based on that given by Hosoya et al. (2009) and emended as follows. Cells are Gram-negative, chemo-organotrophic, facultatively anaerobic, motile by means of polar or subpolar flagella and positive for oxidase and catalase. The predominant fatty acids are C 14 : 0 , C 16 : 0 , C 18 : 1 v7c and summed feature 3 (iso-C 15 : 0 2-OH and/or C 16 : 1 v7c). The respiratory quinone is Q-8. Nitrate is reduced to nitrite. The predominant polar lipids are PE, PG, DPG, an unidentified phospholipid and two or three unidentified lipids and three unidentified aminolipids. The DNA G+C content is 56-57 mol%.
Emended description of Paramoritella alkaliphila Hosoya et al. 2009
The description remains as given by Hosoya et al. (2009) with the following emendations.
When assayed with the API ZYM system esterase (C4) is present, but a-and b-galactosidase activities are absent. In the Microlog GN2 plate, cells utilize a-cyclodextrin, dextrin, glycogen, Tween 40, Tween 80, L-arabinose, D-fructose, Dgalactose, gentiobiose, a-lactose, lactulose, maltose, Dmannitol, D-mannose, D-psicose, trehalose, turanose, methyl pyruvate, monomethyl succinate, D-galacturonic acid, bhydroxybutyric acid, a-ketobutyric acid, a-ketovaleric acid, DL-lactic acid, propionic acid, sebacic acid, succinamic acid, L-alanyl-glycine, L-aspartic acid, L-leucine, D-serine and inosine. The predominant polar lipids are PE, PG, DPG, an unidentified phospholipid, two unidentified lipids and three unidentified aminolipids (Fig. S2b) .
Description of Paramoritella sediminis sp. nov.
Paramoritella sediminis (se.di9mi.nis. L. n. sedimen -inis sediment; L. gen. n. sediminis of sediment, relating to the source of the type strain, tidal flat sediment).
In addition to the main characteristics given for the genus, exhibits the following. Cells are rod-shaped (0.95-1.25 61.27-2.04 mm) and occur singly or in chains. Colonies are beige-coloured, circular, convex, opaque and butyrous with entire edges and 0.5-1.0 mm in diameter on marine agar after cultivation for 2-3 days. Growth is observed at temperatures between 10.5 and 30.2 u C (optimum 23.5 u C), pH between 6.0 and 9.5 (optimum 8.0) and in the presence of 0-5 % (w/v) (optimum 1.5 %) NaCl. Degrades aesculin and starch but not gelatin. Produces oxidase, catalase, b-glucosidase, b-galactosidase and acetoin but not indole, arginine dihydrolase, protease and replicates are represented at the nodes (neighbour-joining, above line; maximum-parsimony, below line). Bar, 0.01 nt substitutions per nucleotide position.
